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Description 

[0001 ] The present Invention relates to aqueous resin which may be used in aqueous coating agent, adhesive, paint 
base, (binder) resin or modifier thereof and relates also to a method of manufacturing the resin. 

s [0002] Polyurethane resin Is a resin having superior adherence property with respect to various substrates and abra- 
sion resistance. Also, polyurethane resin, when employed In paint, adds thickness or mass and quality touch to the 
paint. For these reasons, polyurethane resin has been widely used as base in construction paint material, paint for 
wood material, paint for automobiles and motorcycles. In recent years, however, there have been enforced more strict 
regulations concerning use of solvent in view of the environmental influence thereof, and there has been a need for 

'0 switching over the solvent-based polyurethane resin to water-based or aqueous polyurethane resin. 

[0003] On the other hand, while polyurethane resin has the superior properties as mentioned above, the resin still 
has room for improvement in other properties including weatherability, hydrolysis resistance, and heat resistance. In 
order to improve these properties, in the case of the solvent-based type resin, there has been an attempt to coporym- 
ertze this resin with acrylic resin, for example. 

15 [0004] However, in the case of aqueous polyurethane resin, composition such as the copolymerization between 
polyurethane and, e.g., acrylic polymer Is not easy, unlike the case of the solvent-based resin. In this respect, the 
convention has made various proposals as follow, yet, these respectively suffer the following problems. 

(1) Method of blending aqueous polyurethane resin with other aqueous resin, such as acrylic resin emulsion. 

20 This method Is the simplest of all; yet, since the polyurethane resin and the other resin are not coporymerized, 

the method can only provide limited modifying effect. Further, in most cases, the compatibility between the poly- 
urethane resin and the other resin is low, so that the method cannot provide uniform and transparent film. 

(2) Method of emulsifying and polymerizing acrylic monomers, with using, as an emulsifier, aqueous polyurethane 
resin containing hydrolytlc silicon (Japanese published patent gazette Hel. 6-510559). 

25 This method requires that the polyurethane resin employed have high hydrophilic property. Hence, the prop- 

erties of the polyurethane resin are limited and also covalent bond can hardly be formed between the polyurethane 
resin and the acrylic resin. So that, like the method (1 ), this method too cannot achieve satisfactory modifying effect. 

(3) Method of blending aqueous polyurethane resin including hydrolytlc silicon and acrylic emulsion resin including 
hydrolytlc silicon (Japanese laid-open patent gazette Hei. 6-1 6894). 

30 

[0005] In the case of this method, if the particle size of the dispersed resin is reduced, there occurs reaction between 
silyl groups in the water, which causes a problem in storage stability. Conversely, if the particle size is increased, the 
storage stability is Improved. However, there occur new problems of unevenness in the film and film forming failure. 
Accordingly, in this method, the permissible range of the material used is significantly restricted, and the resultant 

35 material too has many restrictions in its properties. 

[0006] An object of the present invention is to provide a method of manufacturing composite aqueous dispersion 
and aqueous dispersion capable of forming composite film, which are capable of solving the above-mentioned draw- 
backs of the convention which arise particularly when aqueous polyurethane resin Is to be modified by aqueous resin 
polymer of ethylenlc unsaturated monomer, namely, the poor modifying effect, un-uniformity of the film formed and 

to troublesomeness of manufacturing the aqueous dispersion resin attributable to, e.g., the low compatibility and non- 
abundance of the covalent bond as described above. 

[0007] According to the present invention, there is provided a method of manufacturing composite aqueous disper- 
sion, which comprises the step of dispersing polyurethane prepolymer including hydroiyzable silicon in the molecule 
thereof within aqueous resin polymer of ethylenic unsaturated monomer dispersion including hydroiyzable silicon in 
45 the molecule thereof. 

[0008] With the above method, It is possible to achieve distinguished modifying effect. Although the exact function 
is unknown, it Is believed that the polyurethane prepolymer before being formed into particles in the water becomes 
chemically bonded, in the molecular level, with the other aqueous resin through bonding of the former to the surface 
of particle of the latter or merging of the former into the particle of the latter. 
50 [0009] In the polyurethane prepolymer employed by the present invention, it is preferred that the molecule thereof 
per se has hydrophilic group. 

[001 0] With the polyurethane prepolymer having hydrophilic property, it becomes easier to disperse this prepolymer 
within the other aqueous resin, whereby composite aqueous dispersion having high stability may be obtained. 
[0011] The polyurethane prepolymer Including hydroiyzable silicon In the molecule thereof and the aqueous resin 
55 polymer of ethylenic unsaturated monomer dispersion including hydroiyzable silicon in the molecule thereof are used 
in a solid weight ratio ranging in 0.5-99.5/99.5-0.5. 

[0012] If the mixing ratio of the polyurethane prepolymer Is lower than 0.5, the polyurethane cannot achieve Its ad- 
vantageous properties fully. Conversely, if the ratio is higher than 99.5, the resin of ethylenic unsaturated monomer 
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cannot sufficiently provide its modifying effect, whereby the disadvantageous properties of polyurethane become con- 
spicuous. 

[0013] Preferably, the aqueous resin polymer of ethylentc unsaturated monomer dispersion is added with surfactant, 
before the polyurethane prepolymer is dispersed therewithin. 

[0014] Many of resin of ethylenlc unsaturated monomer emulsions are emulsified and polymerized without using 
surfactant. Then, with the above, if the polyurethane prepolymer employed has high hydrophobic property, it is still 
possible to obtain composite aqueous dispersion having high stability. 

[001 5] According to a further aspect of the present Invention, there is provided composite aqueous dispersion, which 
is obtained by dispersing polyurethane prepolymer including hydrotyzable silicon in the molecule thereof within aqueous 
resin polymer of ethylenlc unsaturated monomer dispersion including hydrolyzable silicon in the molecule thereof. 
[0016] Alternatively, by employing polyurethane prepolymer including isocyanate group and copolymerlzing mono- 
mer including hydroxy! group with the resin of ethytenic unsaturated monomer in advance, it is also possible to form 
copolymerization between the polyurethane and the resin of ethyienic unsaturated monomer Then, this method may 
be employed In the present Invention. However, further distinguished modifying effect may be advantageously achieved 
by the method of the present invention described above, in which both the polyurethane prepolymer and the resin of 
ethylenlc unsaturated monomer Include hydrolyzable silicon In the respective molecule thereof, and slloxane bond Is 
formed between these hydrolyzable silicons after preparation of the composite aqueous dispersion or in the course of 
formation of film. 

[0017] For embodying the present invention, there is employed a process including the steps of: synthesis of poly- 
urethane prepolymer, synthesis of resin of ethylenlc unsaturated monomer emulsion, and dispersion of the poly- 
urethane prepolymer within the resin of ethyienic unsaturated monomer emulsion. 

[0018] The synthesis of polyurethane prepolymer may be effected conventionally, e.g., by using pofylsocyanate com- 
pound, pofyols, and also chain extender, organic solvent or the like when necessary or appropriate. 
[0019] Examples of poly isocyanate compound are: aliphatic diisocyante such as ethylene dl isocyanate, 2,2,4-trl- 
methylhexaethylene diisocyanate, 1 , 6- h exam ethylene diisocyanate; alicyclic diisocyanate such as hydrogenated 4,4'- 
diphenylmethane diisocyanate, hydrogenated methylene disocyanate (HMDI), 1,4-cyclohexane diisocyanate, bis (iso- 
cyanate methyl) cyclohexane, isophorone diisocyanate; and aromatic diisocyanate such as 4,4'-diphenylmethane di- 
isocyanate, xytyiene diisocyanate, toluene diisocyanate. For applications in which aging discoloration is to be consid- 
ered, it is preferred that either the aliphatic diisocyanate or the alicyclic diisocyanate be used singly or these be used 
in combination. If cost also is to be considered, 1 ,6-hexamethyiene diisocyanate and isophorone diisocyanate are 
particularly preferred. 

[0020] Further, the polyol component employed by the method of the invention may be any commonly used In man- 
ufacture of polyurethane. Examples of such polyols are: polyester polyol, polyether polyol, polycarbonate polyol, potyb- 
utadiene polyol, polylsoprene polyol, polyotefin polyol, and poly (metha) acrylic acid ester polyol. These may be used 
singly or In combination. 

[0021] In the present Invention, in order to provide the polyurethane prepolymer with the hydrophllic property, anionic 
group or functional group dissociating into anionic group, cationic group or functional group convertible into cationic 
group or nonlonic group (these will be generlcally referred to as "hydrophllic group" hereinafter) may be used. And, 
compound having such functional group is copolymerized in the course of synthesis of the polyurethane prepolymer. 
As such compound, compound having at least one active hydrogen and hydrophllic group within the molecule thereof 
is caused to react with the polyisocyanate compound. Examples of compounds having functional group dissociable 
Into anion are: dimethylol propionic acid, dimethylol butanoic acid, polycaprolactonedlon containing carboxyl group, 
and polyesterpolyol containing sulfonate or sulfate, di(p-hydroxylethyl)isophtalic acid-5 -sulfonic acid sodium salt. Fur- 
ther, examples of the compound having functional group convertible into cation are those compounds such as N- 
aikyldiethanol amine, capable of forming quaternary ammonium group through reaction with alkylating agent. Examples 
of the compound having nonionic hydrophllic group are: polyethyieneglycol, polyethylene-propyleneglycol and so on. 
[0022] In the present Invention, carboxyl group is preferred as the hydrophllic group. The compound having carboxyl 
group Is dissociated by basic compound Into carboxyllc ion. Examples of such basic compound are trlethylamlne, 
triethanolamine, ammonia, sodium hydroxide, potassium hydroxide, and so on. 

[0023] As the hydrolyzable silyl group contained in the compound including at least one active hydrogen and hydro- 
lyzable silicon in the molecule thereof, i.e., hydrolyzable silyl group, alkoxysilyl group is preferred and this may be any 
of mono-, di-, tri-alkoxysilyl group. Examples of alkoxysilyl group are methoxysllyl group, and ethoxysilyl group. Exam- 
ples of typical compounds are: 

y-mercaptopropyltrimethoxysilane, 
y-m ercaptomethy Id imeth oxys i Ian e , 
y-mercaptopropyltrlethoxysllane, 
y-mercaptopropylmethyldlethoxysllane, 



3 



BP 0 897 404 B1 

N-p (amino ethyl) r-amlnopropyttrfmethoxysilane. 
N-p (amino ethyl) T^amlnopropylmethyldbnethoxysilane, 
y-aminopropyltrlethoxysilane, and 
N-phenyl-y-amlnopropyltrimethoxysilane. 

5 

[0024] In the present invention , these compounds may be employed singly or In combination of more than two kinds 
of them. 

[0025] Examples of the chain extender employed, when necessary, by the present invention are low molecular glycol 
ortriol represented by ethyl eneglycol, propyleneglycol, 1,-4-butadiol, andtrimethylpropane and polyamine represented 

to by ethylenediamlne, propyl enediamine, butylenediamine and hexamethylenediamine. 

[0026] These chain extenders are used for adjusting the physical properties of polyurethane. 
[0027] The polyurethane prepolymer having hydro lytic silyl group is obtained by reacting the polyol, together with 
the chain extender when necessary, with NCO-excess stoichiometry between isocyanate group (NCO) and hydroxy I 
group (OH) to obtain NCO prepolymer and subsequently reacting the NCO prepolymer with the compound including 

15 at least one active hydrogen and hydrolytic silyl group in trie molecule thereof. 

[0028] In the synthesis of the polyurethane prepolymer, catalyst such as organometallc compound, tertiary amine or 
the like commonly employed in the polyurethane synthesis reaction may be employed. 

[0029] As the ethylenlc unsaturated monomer for preparing the ehtylenic unsaturated monomer emulsion employed 
in the present invention, acrylic alkyester, specifically, methylacrylate, ethyl acrylate, hydroxyethylacrylate, hydroxypro- 

20 pylacrylate, n-butylacrylate, 2-ethylhexylacrylate, isobuty I acrylate, trlmethylolpropanetriacrylate and monomers having 
these added with a functional group. Examples of methacrylic ester are methacrylic-acid alkyl ester, more particularly, 
methylmethacrylate, ethylmethacrylate, n-butylmethacrylate, isobutylmeth acrylate, laury Imethacry late, trim ethyrolp ro- 
panetrimethacrylate, glycidylmethacrylate, methoxydlethylenemethacrylate, methoxypolyethylene-glycolmeth acr- 
ylate, ally Imeth acrylate, and monomers having these added with a functional group. 

25 [0030] Together with the monomers, (metha)acrylic ester having an active hydrogen group may be employed. For 
instance, p-hydroxyethylacrylate, p-hydroxy methylmethacrylate, hydroxypropylacrylate, hydroxypropylmeth acrylate, 
N-methyol (metha) acrylamlde may be used. When such (metha) acrylic acid ester having an active hydrogen group 
is employed, the resin forming ethylenlc unsaturated monomer emulsion and the prepolymer may be reacted and 
bonded in the molecular level through reaction between Isocyanate group and this active hydrogen as well. 

30 [0031] Other useful copolymerizable comonomers include vinyl acetate as well as high alkyl (C2-C10) vinyl esters 
such as vinyl propionate, vinyl pivalate, C9 or C10 vinyl versitate, vinyl -2-ethyl hexanoate, ethylene; styrene, and 
butadiene. 

[0032] Copolymers of the above described monomers may also be used. Hie latter are represented by ethylene 
vinyl acetate, butyl acryl ate/sty rene, butyl acrylate/methylmethacrylate, ethyl acrylate/methmethacrylate, ethylene/vinyl 
35 acetate/vv1 0, vinyl prvalate/butyl acrylate and styrene/butadlene. 

[0033] Further, monomers and copolymers containing various functionality may also be employed. These would 
include, for example, maleic anhydride, mono ordiaikyl maleates, dialfyl phthalate, acryiamide, N-vinyl formamide, N- 
vlnyl pyrollldone, N-vlnyl acrylamlde, N-methyl acrylamlde, Itaconlc acid, acrylonltrlle, N-vlnylacetamlde, acrylic acid 
and methacrylic acid. 

40 [0034] These monomers may be emulsified by using the well-known emulsifying polymerizing means or devices. 
[0035] For dispersing polyurethane prepolymer, especially polyurethane prepolymer having hydrolyzable silyl group 
within the ethylenlc unsaturated monomer emulsion, any method commonly employed for emulsifying polymerization 
may be employed, with using a device capable of forcible stirring. A homogenizer providing a strong shearing force is 
particularly preferred. 

45 [0036] Preferably, in the above process or prior thereto, surfactant is added to the ethylenlc unsaturated monomer 
emulsion so as to obtain highly stable composite aqueous dispersion. As the surfactant usable for such purpose, 
n on ionic, anionic or cationic surfactants commonly employed for emulsifying polymerization may be used. However, 
in this process It Is necessary that the employed surfactant and the hydrophlllc group added to polyurethane not elec- 
trically repel each other. 

50 [0037] Also, preferably, in the course of synthesis of polyurethane prepolymer or dispersion thereof within ethylenic 
unsaturated monomer emulsion, organic solvent is added to the polyurethane prepolymer. This can allow broader 
range In the selection of properties of the polyurethane prepolymer and also facilitate the dispersion within ethylenic 
unsaturated monomer emulsion. As such organic solvent, any can be used if It ha3 good compatibility with polyurethane 
prepolymer. However, hydrophlllc solvent such as diethyl eneglycolmonomethyletheracetate, N-methylpyroolIdone, ac- 

55 etone as well as ethyl acetate, butyl acetate, methylethyl ketone, and methyl isobutyl ketone are preferred if toxicity 
should be considered also. 

[0036] Further, at any step of manufacturing the dispersion of the invention, it Is possible, If necessary, to add various 
stabilizing agents such as antioxidant, UV absorbent, which are commonly added In the synthesis of urethane resin. 
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[0039] Further, in the process of forming a film from the polyurethane aqueous solution or dispersion of the Invention, 
in necessary, crosslinklng agent represented by water-soluble Isocyanate, water-soluble epoxy resin, aziridine com- 
pound, oxazoline, phenolic, melamlne or urea formaldehyde compound may be used in combination. 
[0040] The composite aqueous dispersion of the invention may be used singly, or may be blended with other aqueous 
5 resin, such as acrylic emulsion, ethylene vinyl acetate, vinyl acetate emulsion or the like for modifying these emulsions. 
[0041] The composite aqueous dispersion of the invention obtained by dispersing polyurethane prepolymer within 
ethylenic unsaturated monomer emulsion can form composite film through bonding between molecules of polyurethane 
and resin of ethylenic unsaturated monomer, thus achieving distinguished performance. 

[0042] In the following examples ail parts are by weight and all temperatures in degrees Centigrade unless otherwise 
10 noted. 

SYNTHESIS EXAMPLES 

[0043] 

15 

(1) Preparation of polyurethane prepolymer 

Into a glass flask attached with a stirring unit, a nitrogen Introducing pipe, a reflux condenser and a thermom- 
eter, Isophorone diisoscyante 100 g, Nipporan N-4073 (Ninon Polyurethane Co., Ltd.) 150 g, dimethylol propionic 
acid 20 g, and ethyl acetate 60 g were charged, and the was reacted for 5 hours at 80°C, using an oil bath. Then, 
20 the mixture was allowed to cool to 60°C, and amlnopropyltriethoxysllane 1 0 g was added thereto and reacted for 

30 minutes, whereby polyurethane prepolymer Including hydrolyzable silicone In the molecule thereof was ob- 
tained. 

(2) Synthesis of ethylenic unsaturated polymer aqueous dispersion: 

Into a glass flask attached with a stirring unit, a nitrogen introducing pipe, and a thermometer, ethyl methacr- 
25 ylate 91 g, methacrylilic acid 6 g, silane coupling agent A-1 74 3 g, n-dodecylmercaptan 2 g, isopropanol 80 g, and 

AIBN 0.9 g were charged and this mixture was then allowed to react for 5 hours at 80^. Upon completion of this 
reaction, isopanol 20 g was added thereto and the system was rendered uniform. Then, this was allowed to cool 
to 50°C. To this cooled mixture, aqueous ammonia was added to adjust the pH of the mixture liquid to 8. To this 
liquid, water 300 g was added. Subsequently, under a reduced pressure, isopropanol was collected from the mixture 
30 liquid, whereby ethylenic unsaturated polymer aqueous dispersion (II) was obtained. 

(3) Preparation of polyurethane aqueous dispersion 

Under high-speed stirring, water 400 g in which triethylamine 12 g had been dissolved was added to the 
polyurethane prepolymer (I) 340 g, to obtain dispersion. Thereafter, a chain extending reaction was effected for 3 
hours, whereby polyurethane aqueous dispersion (III) including hydrolyzable silicone in the molecule thereof was 
35 obtained. 

(4) Preparation of polyurethane aqueous d ispersi on/ethyl en lc unsaturated polymer aqueous dispersion blended 
liquid: 

To the polyurethane aqueous dispersion (III) 752 g obtained at (3) above, the ethylenic unsaturated polymer 
aqueous dispersion (I I) obtained at (2) was added and mixed unrformty, whereby polyu rethane aqueous dispersion/ 
40 ethylenic unsaturated polymer aqueous dispersion blended liquid (IV) was obtained. 

(5) Preparation of composite aqueous dispersion: 

Under high-speed stirring, to the polyurethane prepolymer (1 ) 340 g obtained at (1 ) and including hydrolyzable 
silicon in the molecule thereof, the ethylenic unsaturated polymer aqueous dispersion (II) 300 g obtained at (2), 
water 200 g, and liquid (512 g) mixed with triethylamine 12 g were added to obtain dispersion. Then, a chain 
45 extending reaction was effected for 3 hours, whereby composite aqueous dispersion (V) of the polyu rethane/eth - 

ylenic unsaturated polymer was obtained. This liquid Is a sample dispersion having the above-described charac- 
terizing features of the present Invention. 

EVALUATION TEST 

50 

[1] Evaluation of properties of dispersion 
[0044] 

55 (1 ) Storage stability: 

Each sample was left for one week within an oven maintained at 50°C, and change in the viscosity of the 
sample was visually evaluated. 

Evaluation results are indicated as follow. 
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10 



20 



25 



35 



40 



50 



55 



Good \ no change 

Poor j increased viscosity-gelation 



(2) Film forming performance: 

Each sample was applied In the thickness of 50 urn on a glass plate, and film formation at 20*C was observed. 
The evaluation results are Indicated as follow. 



Good 

Fair 

Poor 



ability of film formation 

occurrence of crack in a portion of the film 

occurrence of crack In the entire film 



[2] Evaluation of properties of film formed 

By using an applicator, a film in the thickness of 50 nm was formed on a glass plate and dried at 25°C, to be 
used for following evaluations. 

(1) appearance: 

The appearance of film formed from each sample was visually evaluated. 
The evaluation results are indicated as follow. 



Good 


j transparent 


Poor 


| cloudy 



(2) weatherability: 

Film formed from each sample was left for 500 hours in a weather meter (WEL-SUN-HC B type, Suga 
Testing Machine Co., Ltd.) and change in the film was visually checked. 
The evaluation results are indicated as follow. 



Good 
Fair 

Poor j crack developed In the entire film 



| no change 

j crack developed In the film surface 



(3) water resistance: 

Film formed from each sample was kept submerged in water for 24 hours, and development of cloudiness 
In the film was visually checked. 

The evaluation results are Indicated as follow. 



Good 
Poor 



no development of cloudiness observed 

small amount of cloudiness development observed 



(4) solvent resistance: 

On film formed from each sample, absorbent cotton Impregnated with toluene was placed and condition 
of the film after lapse of 24 hours was visually checked. 
The evaluation results are indicated as follow. 



Good j no change 

Fair j swelling of a portion of the surface due to the solvent. 



(5) Friction resistance: 

The surface of film formed from each sample was abraded 1000 times by "GAKUSHIN" (method of the 
Japan Society for Promotion of Scientific Research) type testing machine. Then the condition of the film was 
visually checked. 

The evaluation results are indicated as follow. 
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Good ! no change 
Fair ] partially abraded 
Poor j entirely abraded 



[0045] The above results are summarized in Table 1 as below. From these results, it may be understood that the 
sample (V) best representative of the features of the present invention provided the distinguished results in all the 
evaluation items above. The superiority of the present invention stands out even more conspicuously in comparison 
10 especially with the simple blend type aqueous dispersion (IV). 



Table 1 



15 



Sample 


Dispersion 


Film Properties 


Storage 
Stability 


Film 

Formation 


Appearance 


Weather 
Resistance 


Water 
Resistance 


Solvent 
Resistance 


Friction 
Resistance 


V 


Good 


Good 


Good 


Good 


Good 


Good 


Good 


II 


Good 


Poor 


Poor 


Good 


Good 


Fair 


Poor 


Ml 


Good 


Good 


Good 


Poor 


Good 


Good 


Good 


IV 


Poor 


Fair 


Poor 


Fair 


Fair 


Fair 


Fair 



Claims 

1. A method of manufacturing a composite aqueous dispersion comprising the step of dispersing a polyurethane 
prepoiymer including hydrolyzable silicon in the molecule thereof within an aqueous resin polymer of ethylenic 
unsaturated monomer dispersion including hydrolyzable silicon in the molecule thereof, wherein said polyurethane 
prepoiymer including hydrolyzable silicon in the molecule thereof and said aqueous resin polymer of ethylenic 
unsaturated monomer dispersion including hydrolyzable silicon in the molecule thereof are used in a solid weight 
ratio ranging in 0.5-99.5/99.5-0.5. 

2. The method according to Claim 1 , wherein said polyurethane prepoiymer further includes hydrophilic group. 

35 3. The method according to Claim 1 , wherein said aqueous resin polymer of ethylenic unsaturated monomer disper- 
sion further includes surfactant 



25 



30 



40 



50 



55 



4. A composite aqueous dispersion capable of forming composite film, which is obtained by dispersing a polyurethane 
prepoiymer including hydrolyzable silicon in the molecule thereof within an aqueous resin polymer of ethylenic 
unsaturated monomer dispersion including hydrolyzable silicon in the molecule thereof, wherein said polyurethane 
prepoiymer including hydrolyzable silicon in the molecule thereof and said aqueous resin polymer of ethylenic 
unsaturated monomer dispersion including hydrolyzable silicon in the molecule thereof are used in a solid weight 
ratio ranging in 0.5-99.5/99.5-0.5. 

Paten tanspriic he 

1 . Verfahren zur Herstellung einer waBrigen Verbunddispersion, umfassend den Schritt des Dispergierens eines Po- 
lyurethanprapolymers, einschlieBlich hydrolysierbarem Silicon im Molekul, in einem waBrigen Harzpolymer aus 
ethylenisch ungesattigter Monomerdispersion, einschlieBlich hydrolysierbarem Silicium im Molekul, wobeidas Po- 
lyurethanprapolymer, einschlieBlich hydrolysierbarem Silicium im Molekul, und das waBrige Harzpolymer aus ethy- 
lenisch ungesattigter Monomerdispersion, einschlieBlich hydrolysierbarem Silicium im Molekul, in einem Feststoff- 
gewichtsverhaltnis im Bereich von 0,5-99,5/99,5-0,5 verwendet werden. 

2. Verfahren gemaB Anspruch 1 , wobei das Polyurethanprapolymer daruber h in aus (eine) hydrophile Gruppe(n) ent- 
halt. 
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3. Verfahren gemaB Anspruch 1 , wobel das waBrige Harzpoiymer aus ethylenisch ungesattigter Monomerdisp8rsion 
daruber hinaus (ein) Tensid(e) enthalt. 

4. WaBrige, zur Bildung eines Verbundfilms fahfge Verbunddlsperslon, die durch Dispersion eines Polyurethanpra- 
poiymers, einschlleBlich hydrolysierbarem SUIclum Im MolekQI, In elnem waBrigen Harzpoiymer aus ethylenisch 
ungesattigter Monomerdisperston, einschlleBlich hydroiysierbarem Siliclum im Molekul, emalten ist, wobel das 
Polyurethanprapolymer, einschlieBlich hydrolysierbarem Silicium im Molekul, und das waBrige Harzpoiymer aus 
ethylenisch ungesattigter Monomerdisperston, einschlleBlich hydrolysierbarem Silicium Im MolekQI, In elnem Fest- 
stoffgewlchtsverhaltnls im Berelch von 0,5-99,5/99,5-0,5 verwendet werden. 



Revendications 

1. Precede pour la production d'une dispersion aqueuse composite, comprenant fetape conslstant a disperser un 
prepolymere de polyurethanne renfermant du silicium hydrolysable dans sa molecule dans une dispersion aqueuse 
d'une resine polymere d'un monomere a Insaturation ethylenlque renfermant du silicium hydrolysable dans sa 
molecule, dans lequel ledit prepolymere de polyurethanne renfermant du sQicium hydrolysable dans sa molecule 
et ladite dispersion aqueuse de resine polymere d'un monomere a insaturation ethylenlque renfermant du silicium 
hydrolysable dans sa molecule sont utilises en un rapport ponderal des matieres soiides compris dans I'intervalie 
de 0,5-99,5/99,5-0,5. 

2. Precede sulvant la revendication 1 , dans lequel ie prepolymere de polyurethanne comprend en outre un groupe 
hydrophile. 

3. Procede suivant la revendication 1 , dans lequel la dispersion aqueuse de resine polymere dun monomere a in- 
saturation ethylenlque comprend en outre un agent tensio-actif. 

4. Dispersion aqueuse composite capable de former un film composite, qui est obtenue en dispersant un prepolymere 
de polyurethanne renfermant du silicium hydrolysable dans sa molecule, dans une dispersion aqueuse d'une resine 
polymere d'un monomere a insaturation ethylenlque renfermant du silicium hydrolysable dans sa molecule, dans 
laquelle ledit prepolymere de polyurethanne renfermant du silicium hydrolysable dans sa molecule et ladite dis- 
persion aqueuse de resine polymere d'un monomere a insaturation ethylenlque renfermant du silicium hydrolysable 
dans sa molecule sont utilises en un rapport ponderal des matieres soiides compris dans i'intervalie de 
0,5-99,5/99.5-0,5. 
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